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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A156Harpagophytum procumbens (Hp) and other plants. In the present
study we used an in vitro model of inﬂammation in OA to investigate
the therapeutic potential of Harpagoside in OA.
Methods: Primary human OA chondrocytes were isolated from the
non-affected cartilage obtained from OA patients who underwent
total knee arthroplasty. Human OA chondrocytes were cultured and
pre-treated for 2 h with Harpagoside (600 mM) and then cultured
with and without IL-1b (1-10 ng/ml). Chondrocyte viability was
assayed using CytoTox 96® Non-Radioactive Cytotoxicity Assay
(Promega). Secreted levels of IL-6 and MMP-13 in the culture super-
natants were assayed by ELISA and by immunoblotting respectively.
Total protein levels and phosphorylation levels of proteins were
measured by immunoblot analysis using speciﬁc antibodies (Cell
Signaling Technologies; Santa Cruz Biotechnology). Nuclear extracts
were prepared and used to study the effect of Harpagoside on IL-1b-
induced nuclear localization of the transcription factors NF-kB and
AP-1 by immunoblot analysis. mRNA levels were quantiﬁed using the
TaqMan assays (Life Technologies). Activation of transcription factors
NF-kB and AP-1 was analyzed by ELISA (Active Motif) and PathDetect
Cis-Reporting assays (Agilent Technologies). Data were analyzed and
plotted using Origin 6.1 software and P<0.05 was considered
signiﬁcant.
Results: Harpagoside did not showed a signiﬁcant cytotoxicity on OA
chondrocyte in vitro. Treatment of primary human OA chondrocytes
with IL-1b markedly stimulated the mRNA expression as well as pro-
tein secretion of IL-6 in the culture supernatants. In OA chondrocytes
pre-treated with Harpagoside a signiﬁcant reduction (p<0.05) in IL-
1b-induced expression of IL-6 was observed. Importantly, Harpagoside
did not inhibit the IL-1b-induced degradation of IkB and the activation
of NF-kB but suppressed the IL-1b-triggered over-expression of c-Fos,
one of the components of AP-1, in human OA chondrocytes. While
there was a signiﬁcant decrease in the IL-1b-induced nuclear levels of
c-Fos in OA chondrocytes pre-treated with Harpagoside, there was no
effect on nuclear levels of NF-kB-p-65 in IL-1b treated OA chon-
drocytes pre-treated with Harpagoside. Transcription factor activation
assays using reporter vectors also showed that Harpagoside treatment
blocked the IL-1b-induced activation of AP-1 but did not affect the NF-
kB activation.
Conclusions: Taken together, the data presented here suggests that
Harpagoside exert a signiﬁcant chondroprotective effect by inhibiting
the IL-1b-induced expression and production of IL-6 in human OA
chondrocytes. Importantly, our results identify a novel mechanism of IL-
6 suppression by Harpagoside, which involves the suppression of c-Fos
expression and activation of AP-1, that was independent of the activa-
tion of NF-kB. These data provide strong evidence in support of the
possible development of Harpagoside as a therapeutic choice to pre-
vent/retard the progression of OA.
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HDAC INHIBITOR SAHA INDUCES MCPIP1 EXPRESSION AND
SUPPRESSES IL-6 EXPRESSION IN HUMAN OA CHONDROCYTES
M.S. Makki, T.M. Haqqi. Northeast Ohio Med. Univ., Rootstown, OH, USA
Purpose: MCPIP1 is an important negative regulator of IL-6 expression
and is expressed at low levels in damaged OA cartilage. Histone
deacetylase inhibitors (HDACi) are a class of compound that has shown
promising results as a therapeutic agents in cancer. However their role
in regulating IL-6 expression in OA has not been studied. We tested
Class I and class II HDAC inhibitors on the expression of MCPIP1 and IL-6
in human OA chondrocytes.
Methods: Chondrocytes were prepared from human cartilage samples
obtained from OA patients and were treated with IL-1b in the absence
or presence of HADC inhibitors SAHA, TSA, VPA or MS-275. Gene
expression of miR-9, MCPIP1, IL-6 and other chondrocyte markers were
measured by Taqman Assay (Life Technologies) and Western blot
analysis. ELISA was performed to quantify the secreted IL-6 levels using
a kit (Booster Immunoleader, CA). MCPIP1-3’UTR reporter vector
activity was assayed using dual luciferase assay kit (Promega, Madison,
WI). Proteoglycan degradation was measured by estimating the release
of glycosaminoglycan (GAG) in the culture medium using a commer-
cially available kit (Astarte Biologics, WA).Results: In OA chondrocytes treatment with SAHA induced the
expression of MCPIP1 and the concomitant reduced expression of IL-6.
In IL-1b stimulated chondrocytes, SAHA but not other HDACi induced
the expression of MCPIP1 in OA chondrocytes. Additionally, IL-1b
stimulated OA chondrocytes in the presence of SAHA exhibited
90% ± 5% reduction in IL-6 mRNA and protein expression as measured
by Taqman assay and byWestern blot respectively. Secreted IL-6 protein
in the culture mediumwas also reduced by ~70%. OA cartilage explants
cultured in the presence of IL-1b þ SAHA showed reduced (1.8 fold)
GAG release in the culture medium compared to explants cultured with
IL-1b alone. Gene expression analysis revealed dramatic increase in the
expression of MCPIP1 and reduced expression of IL-6 in the OA cartilage
cultured in the presence of SAHA. To understand the pathway involved
in the upregulation of MCPIP1 upon SAHA treatment we treated
chondrocytes with MAPK and NF-kb inhibitors. NF-kb inhibitor BAY-11-
7082 repressed MCPIP1 expression by 90%, suggesting NF-kb pathway
may be primarily involved in the SAHA mediated upregulation of
MCPIP1 expression. As miR-9 has been shown to target the 3’UTR of the
MCPIP1 mRNA, this prompted us to investigate the expression of miR-9
upon SAHA treatment. Expression of miR-9 was inhibited by ~70% upon
SAHA treatment but this effect was not observed with other HDAC
inhibitors tested. To see the direct correlation between upregulation of
MCPIP1 and down-regulation of miR-9 upon SAHA treatment, we
employed MCPIP1-3’UTR luciferase construct containing miR-9 seed
sequence and transfected into OA chondrocytes. Upon SAHA treatment
of transfected OA chondrocytes luciferase activity was increased by
~25% compare to IL-1b treatment alone (P<0.005).
Conclusions: These data indicate that HDAC inhibitor SAHA up-regu-
lates MCPIP1 expression and suppress IL-6 expression in IL-1b-treated
OA chondrocytes. Additionally proteoglycan degradation was reduced
in SAHA treated cartilage explants. Down-regulation of miR-9, which
targets the 3’UTR of MCPIP1 mRNA indicates that SAHA induced upre-
gulation of MCPIP1 expression could be at least partially attributed to
down-regulation of miR-9 expression. Results of the present study
propose a novel therapeutic role for HDAC inhibitor SAHA for the
management of osteoarthritis.
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MIR-139 IS OVEREXPRESSED IN HUMAN OA CARTILAGE AND
REGULATES MCPIP1/IL6 EXPRESSION IN HUMAN OA
CHONDROCYTES
M.S. Makki, T.M. Haqqi. Northeast Ohio Med. Univ., Rootstown, OH, USA
Purpose: Osteoarthritis (OA) is a chronic and debilitating disease of
articulating joints. Mechanical stress on the joint is a primary reason for
OA, however genetic and environmental factors also plays critical role in
the pathogenesis of OA. Post-transcriptional regulation of cytokine is
important for mRNA turnover and tissue homeostasis. A recently
identiﬁed protein MCPIP1 (a.k.a. ZC3H12A/RegnaseA) is an important
regulator of IL-6 expression. The 3’ UTR of MCPIP1 mRNA harbors a
potential miR-139 “seed sequence”. We determined whether miR-139
target MCPIP1 mRNA and post-transcriptionally regulate expression
thereby playing a role in the expression of IL-6 in OA chondrocytes.
Methods: Human cartilage samples were obtained from OA patients
who underwent total joint arthroplasty. Chondrocytes were prepared
by sequential digestion of cartilage by pronase and collagenase. For
gene expression analysis total RNA was isolated from cultured primary
chondrocytes or from damaged or smooth region of OA cartilage using
Trizol reagent and RNeasy mini kit (Qiagen). OA chondrocytes or
immortalized human chondrocytes C28I2 cells were transfected with
200nM control miRNA or miR-9 and miR-139 mimic or inhibitor using
Amaxa Nucleofactor System (Lonza Inc., Walkersville, MD) and the
Chondrocyte Transfection kit according to the manufacturer’s protocol.
For colony formation or proliferation assay C28I2 cells were transfected
with miR-9, miR-139 alone or in combination. Cells were counted each
day by hematocytometer for proliferation or 5 days later cells were
stained with crystal violet for colony formation assay. Expression of
proliferation and apoptosis markers were detected byWestern blot and
Caspase 3/7 activity was assayed using kit essentially as described by
the manufacture (Promega, WI). MCPIP1-3’UTR luciferase activity was
measured using dual luciferase assay kit from Promega. Expression of
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Technologies, Foster City, CA). TargetScanS was used to identify miRNA
target sites in the MCPIP1 mRNA (NM_025079).
Results: TargetScanS algorithm identiﬁed a potential miR-139 “seed
sequence” in the 3’UTR of MCPIP1 mRNA. This prompted us to inves-
tigate the dynamics of miR-139 expression in damaged cartilage.
Expression of miR-139 was higher in 8/9 damaged cartilage samples
compared to the levels in smooth cartilage. Furthermore, expression of
miR-139 was signiﬁcantly induced in chondrocytes upon stimulation
with IL-1b. OA chondrocytes transfected with miR-139 inhibitor and
stimulated with IL-1b exhibited 35% increased expression of MCPIP1
and almost 30% reduction in the expression of IL-6. However this effect
was reversed in OA chondrocyteswith overexpression of miR-139. Since
MCPIP1 is also targeted bymiR-9, co-transfection of miR-9 andmiR-139
mimics or inhibitors showed cumulative effect on the expression of
MCPIP1 and IL-6. To see the effect on catabolic and anabolic gene
expression we performed Taqman Assay and found that expression of
ADAMTS4 and MMP13 was signiﬁcantly changed in chondrocytes
transfected with miR-139 mimics or inhibitors and this effect was fur-
ther enhanced upon co-transfection with miR-9. Co-transfection of
reporter vector containing the 3’UTR of MCPIP1 mRNA with miR-139
reduced the luciferase activity by 20% and this reduction was further
increased to 35% upon co-transfection with miR-139 and miR-9.
Mutation of miR-139 or miR-9 “seed sequence” abolished the inhibitory
effect of these microRNAs on luciferase activity. Treatment with IL-6
increased the expression of miR-139 in a dose dependent manner in OA
chondrocytes.
Conclusions: We for the ﬁrst time have demonstrated the over-
expression of miR-139 in OA cartilage, suggesting its role in OA
pathogenesis. We also show that miR-139 overexpression suppress
MCPIP1 expression resulting in IL-6 over-production. IL-6 also induce
miR-139 expression and this positive feed back loop promotes its
overexpression. Therefore targeting miR-139/9 could be therapeutically
beneﬁcial in the management of OA.
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ADVANCED GLYCATION END PRODUCTS (AGES) INDUCE STRESS
GRANULE ASSEMBLY IN HUMAN OA CHONDROCYTES THAT
CAPTURES MRNAS ASSOCIATED WITH OSTEOARTHRITIS
PATHOGENESIS
M.Y. Ansari, T.M. Haqqi. Northeast Ohio Med. Univ., Rootstown, OH, USA
Purpose: Stress granules are RNA containing cellular bodies induced in
cells under stress and function as storage site for mRNAs disassembled
from polysomes. Different environmental stresses such as oxidative
stress or heat shock or viral infection cause phosphorylation of eIF2a
which is the signal for translational arrest and assembly of stress
granules. Several factors including cytokines and advanced glycation
end products (AGEs) perturb chondrocytes homeostasis and induce
stress and phosphorylation of eIF2a. Here we studied the effect of AGEs
on stress granule assembly in human chondrocytes and analyzed the
mRNA repertoire captured by stress granules in human OA
chondrocytes.
Methods: Primary human chondrocytes were prepared by enzy-
matic digestion of the non-affected cartilage obtained from OA
patients who underwent total knee arthoplasty. AGE-BSA was pre-
pared by reacting BSA (Sigma Chemical Company, St Louis, MO)
with glycoaldehyde (Sigma) and the reaction was terminated by
removing non-reacted glycoaldehyde by dialyzing extensively
against PBS. Human OA chondrocytes (1.2x106 cells/ml) were see-
ded in 24 well plates in complete DMEM/Ham’s F-12 medium
(Lonza, Walkersville, MD) and serum starved for 12h/overnight.
Serum starved chondrocytes were treated with 100mg/ml AGE-BSA
or control BSA 0-6 h. Stress granule formation was analyzed by
immunoﬂuorescence staining of stress granule markers, TIA1 or
G3BP1. To analyze the mRNAs captured in stress granules, chon-
drocytes (50x106 cells) were treated with AGE-BSA as above and
stress granules were immunoprecipitated with anti-TIA1 antibody
(Santa Cruz Biotechnology, Santa Cruz, CA) and RNA was isolated byTrizol-Chloroform method and analyzed by TaqMan assays for the
presence of selective mRNAs in stress granules.
Results: Treatment with AGE-BSA induced the formation of stress
granules in human OA chondrocytes with intense immunoﬂuorescence
staining of stress granule markers TIA1 and G3BP1 at 4 h post-treat-
ment. No staining of stress granules was observed in untreated control
OA chondrocytes (Figure-1). To ﬁnd out the role of stress granules in
translational regulation of speciﬁc mRNAs in OA chondrocytes, stress
granules were immunoprecipitated with anti TIA1 antibody and stress
granules associated RNA was puriﬁed and analyzed by TaqMan assays.
Our results showed that mRNAs of COX-2 and MMP9 which are known
to play important role in the pathogenesis of osteoarthritis were spe-
ciﬁcally enriched in stress granules in response to AGE-BSA treatment.
Conclusions: In the present study we demonstrate that treatment with
AGE-BSA induces stress granules assembly in human OA chondrocytes.
Analysis of mRNAs captured in stress granules showed selective capture
of COX-2 and MMP-9 mRNAs in stress granules. The future plan of the
study is to determine the role of stress granules in translational regu-
lation of mRNAs in human OA chondrocytes and its relation to the
pathogenesis of osteoarthritis.
Figure 1. AGE-BSA-induced stress granules formation in human OA
chondrocytes.
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AMP-ACTIVATED PROTEIN KINASE (AMPK) LIMITS MITOCHONDRIAL
DNA DAMAGE IN HUMAN KNEE OA CHONDROCYTES BY
UPREGULATION OF SIRT3 AND THE DNA REPAIR ENZYME OGG1
R. Liu-Bryan y,z, Y. Wang z, R. Terkeltaub y,z. yVA San Diego Hlth.care
System, San Diego, CA, USA; zUniv. of California San Diego, La Jolla, CA,
USA
Purpose:Mitochondrial dysfunction in chondrocytes is associated with
osteoarthritis (OA), and impacts pathways implicated in cartilage deg-
radation by promoting oxidative stress and increasing matrix catabo-
lism. Mitochondrial DNA (mtDNA) damage can cause mitochondrial
respiratory chain dysfunction and augment production of reactive
oxygen species (ROS). OA chondrocytes exhibit mtDNA damage and
reduced mtDNA repair capacity. AMPK, a master regulator of cellular
energy homeostasis, plays an important role in cell stress resistance.We
previously discovered that AMPK activity (indicated by phosphor-
ylation of AMPKa Thr172), becomes reduced in human and mouse knee
OA chondrocytes/cartilage and aged mouse knee cartilage. Pharmaco-
logic activation of AMPK in chondrocyte prevents de-phosphorylation
of AMPKa, inhibits excessive oxidative stress by increasing expression
of antioxidant enzymes and limiting mitochondrial ROS generation, and
attenuates catabolic responses to IL-1b and TNFa. In this study, we
tested the hypothesis that sustained chondrocyte AMPK activity is
necessary for limiting mtDNA damage and increasing mtDNA repair
capacity by upregulation of OGG1, a DNA repair enzyme, and SIRT3, a
mitochondrial sirtuin previously shown to contribute to mtDNA repair
through interaction with OGG1.
Methods: Primary human knee chondrocytes from either normal or
OA (grade 4) donors were stimulated with the direct AMPK
